Melipona quadrifasciata / stingless bee / scent mark / foraging / olfactory information Scent marking of profitable food sources improves foraging efficiency and helps social bees meet colony demands for unpredictable floral resources (Giurfa and Núñez, 1992) . Sophisticated marking has evolved in the stingless bees (Apidae, Meliponini); several genera recruit nestmates to profitable food sources with scent signals (reviewed in Nieh, 2004) . Scent cues such as "footprints" (Wilms and Eltz, 2008) can also facilitate navigation and orientation to rewarding parts of food patches. Scent marks may improve colonies' competitive ability, especially in the tropics, where social bee abundance and diversity are high. We assessed scent mark use by the stingless bee Melipona quadrifasciata. This species poorly communicates to nestmates the location of rich food sources (Jarau et al., 2000) , thus could benefit from within-patch orientation information provided by attractive odor marks. However, its ability to deposit and use fieldbased information is not known.
We studied four Melipona quadrifasciata anthidioides colonies at the Universidade de São Paulo, Ribeirão Preto in July 2007, and JulyAugust 2008, using feeder choice tests (see, for example, Hrncir et al., 2004) . To begin a trial, we allowed foragers trained to feed on 1.5 M sucrose solution to recruit 15 nestmates not previously used in the experiment. The 15 bees freely fed at a "visited" feeder for 10 min, during which we counted the number of visits. Next, we aspirated all bees and replaced the original apparatus with the visited and clean feeders on clean tripods, separated by 30 cm.
Corresponding author: E.M. Lichtenberg, elichten@ucsd.edu * Manuscript editor: Yves Le Conte
We then released the 15 bees at the nest entrance, and recorded the number of bees landing on each feeder for 30 minutes, controlling for local enhancement by only counting bees landing alone. Data were analyzed with R v.2.6.0. To meet parametric assumptions, we applied Anscombe's arcsine transformation to the proportion of bees landing on the visited feeder.
Foragers visited between 49 and 140 times, always more than the 40 visits required to attract M. seminigra foragers . M. quadrifasciata foragers did not use mandibular secretions as scent marks; unlike Kerr (1994) we never observed bees rubbing mouthparts on feeders. Neither preference for the visited feeder (ANOVA: F 3,10 = 0.53, P = 0.67) nor number of visits (F 3,10 = 0.74, P = 0.55) varied by colony. Foragers showed a preference for the previously visited feeder (t 13 = 6.70, P < 0.0001), choosing it over the clean one 65.1% of the time (range 47.1%-76.9%). Preference for the visited feeder did not increase with the number of forager visits (linear regression: F 1,12 = 1.53, P = 0.24, r 2 = 0.11).
Experienced M. quadrifasciata foragers deposit and orient to scent marks with similar frequency as other Melipona (Aguilar and Sommeijer, 2001; Hrncir et al., 2004) . Given the same preference by newly-recruited M. panamica (Nieh, 2004) , it is likely that both experienced and newly arriving M. quadrifasciata foragers orient towards nestmates' scent marks within a patch. Use of scent marks to identify rewarding food sources is likely ancestral to the corbiculate bees; bumblebees and honeybees also show attraction to ad libitum feeders (reviewed in Saleh and Chittka, 2006 quadrifasciata foragers may use context to interpret scent marks, with bees learning to associate marks with an ad libitum or a depleting resource. Bumblebees appear to use "footprints" in this manner (Saleh and Chittka, 2006) , avoiding slowlyreplenishing food sources on which recent visitors have walked. Footprints secreted from the claw retractor tendon are the source of attractive marks in M. seminigra , thus may be used by our study species. Further work is required to identify the source and properties of M. quadrifasciata scent marks.
